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ABSTRACT: 
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Mashgiz, 1958, pp 80-99 


The author proposes to characterize a certain stochastic srocess by 
static characteristics (SC) of a complex random function C (ju) 
which is a spectrum ( Fourier representation) in relation to 4 ran- 
dom function of time X(t), and not by distribution functions or mo- 
ments of X(t). A comparison is made between the “time’ and “fre- 
quency" description using stochastic processes as an example. To 
realize eitner of these the fulfillment of the Dirichlet conditions and 
the absolute integrability in the time interval (-T,+T) for which 
these stochastic processes are given should take place. The author 
examines certain SC of the random spectra, the quality of the servo 
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A Complete "Frequency" Description of Stochastic Processes (cont. ) 


systems with continuous random input actions, and the criterion of the minimum of 
the mean-square time error. It is noted that the complete "frequency" description 
of stochastic processes proposed for the analysis of linear systems to which con- 
tinuous random input actions are applied has an advantage over the “time” descrip- 
tion, because the latter does not produce such simple expressions for the SC at 
the output end of the system in terms of the SC of the input action. It is assumed 
that in other linear problems of automatic control and electronics engineering 
the "frequency" description will also be useful. 

A.S. 
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syichronisation of an Oscillator by a Sinusoidal Sisnal in the 
-Fesence of tse Fluctuation Noise 


frequency of the external Signal resvectively and ey and 


@, are two comparatively slowly changing random functions, 
Tide basic equation of the system is given by Eq.(3). If it 
is assuned that the oscillator is of the tuned-grid tyve and 
that the oscillation voltage is expressed by Eq.(4), the 
Synchronisation can be described by Eqs.(5) where A and i) 
are the amplitude and the phase of the oscillations and 
N=o-p is the detuning of the system, If the amplitude 
of the external signal is small, the oscillation amplitude 
can be expressed by Ea.(6) in which wu is a small parameter, 
Consequently, the amplitude deviation of the system can be 
described by Eq.(7). For sin ypa@o and cos Zl the 
Dhase equation of the system can be written as Eq. (93 and 
its steady state solution as Eq.(10). The intesral given 
by #a.(10) can approximately be written as Eq.(1l) in which 
the second term is expressed by Eq.(12). The above approxi- 
mation is true for ZS 1 ; this condition can also be 


written as £q.(14), in which N is the spectral density of 


the random sisnal in the bandwidth » Eg.(14) is the 
3 iccessary and sufficient condition for the synchronisation 
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Synchronisation of an Osciilator by a Sinusoidal Signal in the 
Presence of the Fluctuation Noise 


of the system, that is, for ensuring that the amplitude 

and phase deviations are small, If this condition is not 
fulfilled, there is no synchronisation, or the Synchronisa- 
tion becomes Spurious, There are 2 fisures, 3 Soviet 
references and 1 English, 


SUBMITT&D: November 23, 1956 


aie Oscillators-—Synchronization 23 Mathematics--Applicatdons 
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Ravevskiy,S.Ya. SOV/55~-58-4-15/31 
On the Question OY the Euilding-cp Prscess of the Amplitude of 
Stationary Permanent Csciliatizons in an Autogenerater for 
Fluctuations (K vopresu ob ustanovienii amplitudy statsionarnykh 
avtokolebaniy v avtogeneratore pri ralishnii fants) 

PERIODICAL: Yestnik Moskovskogo universite!ts, [i000 wie QU EID 2snliil,2strono- 

mbit, fiehei, wiviedl, 1958, Ir 4, re 17 ¢-tee (ois) 


o 
ABSTRACT: Lat thie rngien_in the grid of the autogenerator tube according 


si 
hik [ Ref 4 / be described by 


4 ° 


x )x + 7 


2 
x + 2¢ x= “Ey, 


0 2 
where E is generated by "broken" fluctuations (compare [ Ref 37) 
E(t) = e,(t)cos t+ (t) + e,(t)sin t+ (t) , 


where e,(t), e,(t), (t) are slowly variable random functions. 


With the aid of statistical averages the author determines the 
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on the question of ths Euildingesp Preszess cf SOV/5 tm 3E—3-15/ 31 
the Amplitude of Stationary Poe manen soi 
in an Autogeseratcr for Flustuations 
time in which the amplitude A(t) of the permanent oscillaticns 
A(t)sos t+ (+) assumes a ouffisiently constant valve. 
AD pOreEE Rata te ae is compared with a paper of I.l.Bershteyn 
and S.M.Rytev / Ref 
Teere is 1 figure, — 4 Sovie* referencas, 
ASSOCIATION: Kafedra radiotekhniki (Chair of Radin Mayet. --) 


SUBMITTED: October 8, 1957 
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KHARKSVICH, Aleksandr Aleksandrovich, red,; RAYSVSEIY, S,Ya., rede; 
AKHLAHOV, 5.H., tekhn.red. as : 


= 


{Information thoory and its applications; collection of ‘“t;,.. 

translations from the English] Teoriia informatsii i ee ork 

lozhoniia; sbornik perevodov., Pod red. Kherkevicha. Moskva, 

Gos.izd-vo fiziko-matem.lit-ry, 1959. 328 p. (MIRA 12:12) 
(Information theory) 
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1. Moskovskiy gosudarstvenny universitet, kafedra teorii kolebaniy. 
(Oscillations 
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PHASE I BOOK EXPLOITATION SOV/5856 


atenev, Yuriy Petrovich, Ser 
Sameylovich Raybman 


Pencahshnik avtomatiki; stat 
{Ata in Automation; Stati 
zi~vo AN SSSR, 1961. 11 


gey Yakovlevich Rayevskiy, and Naum 


isticheskaya dinamika v avtomatike 
stical Dynamics in Automation) Moscow, 
6p. (Series: Akademiya nauk SSSR. 


Wauchno-populyarnaya seriya), 8000 copies printed. 


=rnzering Agency: Akademiy 
Ec. ¢f Publishing House: Ye 


a nauk SSSR, 
- I. Levit; Tech. Ed.: O. M. Gus'kova. 


FYREOSE : This book is intended for students, engineers, technicians, 
ani those interested in the application of statistical methods 


=< automatic control. 


oOFSRA2E: Fundamental concepts of probability and information theory 


anc 2xamples of their app 


lication in science and technology are 


ireésanted. Control systems which are optimal in a statistical 
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i: Autgmation; Statistical (Cont. ) S0V/5856 


*ense are discussed, along with the construction of mathematical 
acélogs for relationships between various quantities, Ways of 
using statistical methods for the investigation of control 
-¥2"2ms are indicated. The application of statistical methods 
“cr anélyzing and evaluating the accuracy of individual automated 
ivr \esses is deseribed. No personalities are mentioned. Theres 


mre 


1+ le references, a11 Soviet ({neluding 2 translation: }. 
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Statistical Methods in Automatic Control ho 
Acatistical Characteristics of Automatic Production 

ine-egge3 58 
f.atistieal Characteristics of Automatic Lines 90 
tyr sedix 117 
ELE ltography 119 


a VACIABLE: Library of Congress 
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AUTHORS: .. Rayevskiy, S. Ya.,-and Raybman, N. S. (Moscow) 


TITLE: Applying statisticai dynamics methods to designing 
characteristics of some automation objects 


PERIODICAL: Avtomatika i telemekhanika, v. 22, no. 11, 1961, 
1466-1474 


TEXT: In the present article the authors consider the general 

provlems of the theory of determining characteristics of the object 

to be controlled. This theory is then explicitly considered as ap- ; 
plied to a certain class of technological processes and finally 

applied for determining one of the characteristics of automatic 

bearing production lines. Let the input to the controlled object be ‘ 
a certain random process X(t) resulting in a random process Y(t) 

at the output. X(t) and Y(t) can be measured, the results of their 
measurements determining the object characteristic, which is de- 

fined as a certain operator. Hence 
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Applying statistical dynamics ... D207 /D306 
AX ($) = ¥(t) (1.1) 


where A, is the object operator, the subscript t indicating that 


the operator depends on the variable +. Since no data are assumed 
known about the operator, it is assumed to be random and hence it 


is enough to determine its sample value ax - The sample operator Ly 
determines the operator A, if its value is near to the real value 


of the operator itself, this value being determined from a certain 
criterium, which condition is equivalent to the requirement that 
a random function 


k(t) = a7? X(e) (1.2) 


be nearly equai to the random function Y(t). Such problems are 
solved in statistical dynamics by V. S. Pugachev (Ref. 1: Teoriya 
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Sluchaynykh funktsiy i yeye primeniye k zadacham avtomaticheskogo 
upravleniya (Theory of Random Funztions and its Application to the 
Problems of Automatic Control), Fizmatgiz, 1960) by the construc- 
tion, according to the chosen criterium, of a certain function 


EY(t)s y*(t)] depending on Y(t) and y(t), the mathematical ex- 
pectation of which is made minimum, i.e. me 


Mp [y(t), y#(t)]) = min (4.3) 


A typical object in practice is a technological chain of consecu- 
tive operations in machine engineering, instrument production, me~- 
rallurgy etc, or an automatic producticn line. Let such a chain 
nave n series connected units, having a certair. random factor X(t) 


affecting the input of the first unit, Xo (+) will result in a factor 
X,(%t) at the input of the second unit, X(t) will result in an 


X(t) at the input of the third unit et:. Hence 
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D/x,(4)]= DAS X{(8)] + Dfé,{t}]  (k=1,2,+..,n-14n) (2.2) 


may be obtained from which 


n n n 
a = 21 Dy [8] = D1 Df X89] + i DE #1] (2.3) 


Kk k=1 


The first sum in the R.H.S. of (2.3) takes intc account the effect 
of errors at inputs X, (+) on the cutput parameter X(%) and the 


second sum - the total effect cf random disturbances within the 
chain itself. The evaluation of these two sums is made under the 
following assumptions, often met in practice: !) All errors X(t) 


(2. 172 loin = Ayn) ere delta-correlated, i.e. 


Kex(tys tp) = a(t - ty) (2.4) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444410008-5" 


Medica FOR Latasseren pela aeaae CIA-RDP86-00513R001444410008-5 


Se Serre TOR EARS 9 SERS BRT PES ARES ae Sa BATS GOD Van a OE, 


31265 


S/103/6 1/022/01 1 /005/014 
Appiying statistical dynamics ... D201/D306 


2) all units in the chain are linear 
7 
At men 8) | Wal tss) X,(s)ds 
(@) 


i.e. 


Hence, for constant coefficients of mutual correlation 


a1 XY 


Sy a. UG . 


(2.9) 
. (ke iy 2 
De.) = D, [x,(3)] ee & [ 7 : (2.10) 


lication of the above methci makes it possible to determine the 
a°5/7 
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value of D at the output of an automatic production line from 


in 
the values of Diy of every one cf the constituent processes at the 


line: 


ACK 
tk XX. 


i=7 


(2.13) 


where ie 


cesses. AS an example the authors consider determination of the 
characteristics of the automatic produc ticn line of the first State 
Bearing Manufacturing Factory in finishing the outer ring of roller 
bearing type 4845 K4. The product ion line characteristics were de- 
termined from the results of measurements carried out by the Labo- 
ratory of the Institute cof the Science of Machines UMAWof the AS 
USSR and 2il data presented vty M. I. Kochency and V. I. Sergeyev. 


- the sample values of the cperatorg of each of the pro- 
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There are 6 figures, 2 tables and 7 Soviet-bloc references. 


SUBMITTED: January 20, 1961 
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-Rayevskiy, S. Ya., and Raibman, N. S. (Moscow)’ 
A statistical method of determining the unknowm 
multi-~dimensional operators of automation 
objects in a slightly non-linear approximation 

IODICAL: Avtomatika i telemekhanika, v. 22, no. 7, 1962, 
918-925 


DEK? The authors give the general theory of determining the 
unknown multi-dimensional, slightly non-linear -operators of the 
process from the statistical properties of inputs anc outputs. 
™ne class of the slightly non-linear operators, as considered in 
the article, has to satisfy by definition the following condi- 
tions: (1) The result of acting of all inputs on the i~th output ae 
is given by a 


¥i(4,) =D) ag e3(83) (1.2) 
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where a, ,-—the non-linear operator relating the j-th input to 


the i-th output; and (2) all operators aij are represented in 
the form of 


a.. =, by 5x45 (¥,) + Cys C3) J 


Ler and C, s~-unknown linear operators not correlated to 


the input. By means of setting up all necessary instantaneous 
functions of inputs and of interactions between inputs and out- 
puts, a system of 2(nxm) equations is obtained which makes it 
possible to determine 2(nxm) linear operators b;, and c 


where 


ij 


(i = 1, 2,..., nj j = 1, 2,..., m). The solution of this system 
results in the best evaluation, from the point of view of the 
criterion of minimum of the r.m.s. error, of the unknown operators 
of the multidimensional process the evaluation of the multi- 
dimensional operator, within the class of slightly non-linear 
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RAYEVSKIY, S.Ya. (Moskva); RAYBMAN, N.S. (Moskva) 
Se esa: 
Statistical method for determining unknown multidimensional 
operators of automatic control objects in almost linear 
approximation. Avtom. i telem, 23 no.73918-925 Jl '62, 


(MIRA 15:9) 


(Automatic control) 
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AUTHOR: Rayevskiy, S. Ya. (Moscow) 


TITLE: Statistical method for determining essentially nonlinear characteristics 
of an automated plant 


‘SOURCE: Avtomatika i telemekhanika, v. 25, no. 6, i964, 909-916 


TOPIC TAGS: automatic control, automatic control theory, subome tion) 
automated plant 


-ABSTRACT: A general method for determining the essentially nonlinear 
characteristics of a plant is developed on the basis of N. Wiener's work (''Non- 
linear probleme in the theory of random processes"). A Bayes solution in the 


form'Y*(t) = AuX (8) is sought; here, ;A*,, ‘are nonlinear operators that depend — 
* keno G 
on the argument t. This solution is generalized to cover the case of a multisinput’ 


r, , 
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|! ACCESSION NR: AP4041466 
Vi : 
[ and multi-output plant. Practical recommendations on using the statistical ° 
i, method (selection of functions, order of nonlinearity) are given. The conventional 
‘linear method of evaluating unknown characteristics of the plant becomes a 7 
pbarticalas case of the general method developed. A system consisting of linear , | 
|, and essentially nonlinear inertialess units is used as an example for felsrndaing. 

; | the characteristics by the above method, Orig. art. has: 2 figures and 
: 35 formulas. : i 


hi . ; i 


| ASSOCIATION: none f° ‘ 
: \ ; ' 
.| SUBMITTED: 00 ENGL: 00 LY 


, SUB CODE: DP, IE ' NO REF SOV: 008 | OTHER: 001 id 
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| TITLE: Orthogonal representation of random functions in tho statletioal 1 dynamite of suto- 
+ matic control systems. Partl =| 


4 SOURCE: Aviom etonetatis, ve 26, no, 4, 1965, 664- 662 


. | TOPIC TAGS: orthogonal representation, random function, statistical aynamic, 
; automatic control function | aA 


: ABSTRACT: - The first part of the article davélope.a a cpoeen of. chaeccal solpubmial’™ : 
".? functionals for the orthogonal representation of arbitrary random functions, It represents _ 
: a generalization of numerous known orthogonal representations of random functions. The 2 
, second part of the article shows that the special case, having at the input.a ste"!: mary. =. 
, white Gaussian noise process, reduces to the special orthogonal representation due to Ne} 
: Wiener (Nonlinear problems in the oe of random Procesees).. Orig. art. has: 50. 


By ! formules,. 
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ABSTRAGT: The problem of nonliieaé ; ptisal filtration i is ‘solved means ‘Of : a’ 
: “| quasi-orthogonal representation of random functions. In order to solve the set of 
“| integral equations describing the problem, a ‘modified criterion of the- mean-..-.- 
- | square-error minimum is suggested; this criterion permits. dealing with a finite’ 
number of terms of the series included in the solution. : A functional equation of. 
this form: MO, ry) = min’ is considered hers. f (Y, ae is a a function of 
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two arguments and M is the matharngtical ecpectation, A partivalar case of hi 
: equation is solved: the function Y(t) is the: desirable output, and its” statistical : 
@ -- |characteristics are found. - The latter finding also applies to (k+ 1)-variable - . 
|: (lrandom p.coceases of the’ form | (v(t) x (41) +: X(t) }, In determining the plant nonlinear}. 
* Icharacteristics, the function x(t) ‘will be the real output provided its statistic 
‘.% | Characteristics are found axperimentally. ge art. has: 2. a Equres.s and” de 
“136 formulas. ; oan ae ee 
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Constructive work of {ndustrial teams. Sov. profsoiuzy 7 no.l4#:19-21 
Jl '59. (MIRA 12:10) 


1.Glavnyy inzhener Leningradsxogo gavoda imeni Karla Marksa (for 
(for Voronenkov). 2.Predsedatel' zavkoma Leningradskogo zavoda 
jmani Karla Marksa (for Rayevskiy). 
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AULUGR: Voyetskly, S. S.; Rayevskiy, V. Go; Yagnyatinskaya, S. M.- 


TITLE: The role of adhesion in the reinforcement phenomena of elastomers. 


Vsesoyuznoye khimichaskoye obshchestvo. Zhurnal, v. 9, no. 1, 1964, 


janes CT; 


Expezimental data and observations from the literature are offered to 
substa 


iate the belief that the reinforcement of elastomers filled with active 
fi iiteee is divectly associated with adhesion of the particles. Measurements show 
a linear function between the coefficient of reinforcement of rubbers and their 
resistance to lamination from glass of unmodified and modified (dimethyldichloro- 
tlane, viayltrichlorosilane and allyltrichlorosilane) SKB and SKN-40. The 
Cchesive strength of polymeric adhesives increases as thickness decreases, to a 
ae after which the strength decreases. The same relationship exists in 
inforcing resin with filler, where the strength of the resin increases as filler 
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the resin. Adhesion of polymers i 
reased temperature. The addition of filled resin 
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tion time and goes through a maxinun. The same 
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change of filled resin strength is o 
It is concluded that the adhesive approach does not con~ 
and in fact, partially explains the re- 


atione 
koories on reinforcement, 
between particles in filled rein- 
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The average distance 
n 2008, with the elastomer 
Orig. art. has: 2 figures. 
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Diffusieh phenomena in mixtures of polymers. Zhur. VKHO fae 
236-238 '64.: (MIRA 17: 


1. Moskovskiy tekhnologicheskiy institut myasnoy i molocnnoy 
promyshlennosti. 
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TITLE: Diffusion phenomena in polymer mixtures 


‘SOURCE: Vsesoyuznoye khnimicheskoye obshchestvo.- Zhurnal. V- g, no. 2 | 


1964, 236-238 

TOPIC TAGS: polymers diffusion, polyethylene polybutadiene. mixtures: 
microscopic analysiSe mechanical property: iller, dispersiveness> 
{neompatible polymer, polymer homogenization ”? 


‘ 
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ABSTRACT: The role of diffusion pheno rs was investigat-' 
ic examination © es of low- | 
polybutadiene (15:85 pa revealed 
po filler particles with the polybutadi- 
ene, wherein the originally easily visible te particles appeared to dissdlve 
in the matrix to h did not change toward the 


end of the 80-day te es of polyethylene 


a gradual homoge 


/ / 


ZABPROVED FOR RETEASE: pol triaure EECRDRSG: Dont ROOL Tre rtooee: = 


" ACCESSION NR: AP4030382 


polybutadiene (30:70) were examined. The tensile strength increased to a maxi-— 
mum in 18—-35 days, then decreased and leveled off after 80 days. This increase 
is explained by increased adhesion of the elastomer to the polyethylene filler; : 
and the decrease, by the increased dispersion of the filler which reduces its: 
strengthening properties. Elongation increased with increased homogenization 
of the system. Thus,in mixed systems the diffusion process leads to partial 
homogenization. In mixtures of incompatible polymers, diffusion would have the . 
opposite effect, promoting separation and transition from a microheterogeneous 
to a macroheterogeneous system. Orig. art. has: 2 figures. 


ASSOCIATION: Moskovskiy tekhnologicheskiy institut myasnoy i molochnoy 
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properties of rubberized fabrics. Kauche (MIRA 1732) 
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(AUTHOR: Voyutskiy, Ss S.; Yagnyatinskaya, S.M.; ‘Prumkin, Lb. Se3 
‘Yepiseyeva, Se Nei Rayevskiy, Vo. Ge ie ae Sia, eae 
‘TITLE: Method for determining the adhesion of polymers to powder ee 
 £tlilers Soa — rae goatee sidings 


< \gounces Zavodskaya laboratoriya, vo 30, 00, 10, 1964, 1222"1224 


-: |} TOPIC TAGS$ adhesion, polymer, filler, powder filler, sodium 
butadiene rubber, nitrite rubber, chalk, chemical black” 
LABSTRACT: A new method has been developed for determining.the adhe~ -. 2 
(sion. of polymers to any powder filler.\6 The method. is based.on the = 
‘iuse of substrates prepared from mixtures of various amounts’ of. @ 

“'powder filler with a binder. The surface of the substrate must be... 
mechanically pretreated and cleaned to ensure close contact between the’ — 
“filler particles and the polymer. The adhesion of the polymer to the =~ 

‘pure filler was determined by graphic extrapolation of experimental. ; 

curves of adhesion values versus binder/filler ratio to a zero binder © 

-gontent, The results of experiments conducted with: 1) sodium buta- 
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i ? inet 
geteue Se -35)* rubber’ as the polymer and mixtures of poly(vinyl alco- eaoere © 
: and cena e (inactive filler) - as the substrate,: ‘and 2): 
swith aterite(CkN- 40)Qrubber as the polymer ‘and mixtures of. poly(vinyl: - 
B..alcohol) (binder) and chemical black (active filler) as the substrate 
a Pare given in Figs. 1 and 2 of the Enclosure. The dotted lines are 2h 
‘the curve sections extrapolated to a zero binder content. Their inter- — § 
. sections with the ordinate indicate the adheston of the polymer to the one 
‘ipure filler. Ortg. art. has: 2 figuras. ne as 
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TITLE: Cohesion of industrial élastousrtc ystemae: 1. Effect of the » compatibility 
of the prasttoteer and elastomer’: on eohesion_ strength is . 


SOURCE: Mekhant a polimeroy. no. 2, (1965, 15-20, ; 


| | TOPIC TAGS: elastomer, plasticizer, compatibility, cohesion 


_¢ TABSTRACT: A study has teen eae: of the compatibility . of plastieiecrs. wit: polymers, 


lor the cohesion strength of plasticized ‘elastomeric systems, and of the relation-~~ 

| ship between this cohesion and compatibility. The experiments yere . conducted with . 
‘(polar) nitrile rubber. (SkN-40)“and. (nonpolar) polyisobutylene”and the following” ae 
‘plasticizers or their mixtures: ‘dibutyl - phthalate @, Pi-6 oi1 (molecular weight, 

‘482; aromatic fraction, 90%; peraffin-naphthene hydrocerbéns, 2.3%; resins, 6: Th) 
;and industrial and medical mineral.oils. Compatibility was estimated fron: "swelling 
ikinetics curves. For the case of (polar) SKN-40, compatibility increased with the: 

‘polarity of the plesticizer. Dibutyl phthalate was shown to be fully ‘compatible — 
iwith this rubber. For the case of (nonpolar) PN-6, compatibility dropped with the a 
ae of the plasticizer. The ones oo, strength 0 of lea iarco elastoneric Sys. 

-, {ard 1/2 oe . 
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- }tems was deterthined ‘by sixioptag’ testes: ‘curves of ‘gobasion ‘atrength vereus holding 
time (under a 100 g/em? compressive toad) were’ plotted. The cohesion: strength of - 

“«}the systems increased with compatibility. Curves of cohesion. strength versus -maxi-. 
mum swelling of plasticized systems were plotted. : From these curves.it was con- ae 
:. }@lude@ that the cohesion strength ig SereCE Ly prope ecael to Spey, : Bs 
3 : art. has: 6 figures and 1 table. ~ [ 
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‘| TETLE: Effect of the size of epherulites on the adheston of polypropylene! ae 


“SOURCE: Melhantka pollmerov, no,°3, 1965, a7 oe oe | 


TOPIC TAGS: polypropylene, polymer a adhecton, mbar, butadiene elastriner, S 


- cohesive strength. 


ABSTRACT: The effect of the oes of spherulites (o5-185 microns in diameter) on the 
adhesive properties of polypropylene and its ‘density was investigated, “The adhesive pro- 
perties were estimated from the introduced "adhesiveness" and “adhesive susceptibility" 
characteristics. It was shown that, in contrast to the change in cohesive strength, the 
strength of adhesive bonds between ‘polypropylene’ (substrate) and the SKB butadiene 
elastomer (adhesive) rises somewhat with increasing diameter of the spherulites, and 
t the density of polypropylene increases in linear fashion.. is postulated that the _ 
hange observed in the adhesive susceptibility is due to the development of the surface - 
of the samples, which ee the aici . the ssapecaariitg one art. “hast. 2 figures. 


and 1 table. 
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AUTHOR: Voyutskiy, S. S.; Rayevskiy, V.G.} Yagnyatinskaya, S. M. 
TITLE: Role of adhesion in the elastomer reinforcement SReROMEROR:. 
SOURCE: Kauchuk i rezina, no. 7, 1964, 16-20 


TOPIC TAGS: elastomer, rubber, rubber reinforcement, filler, active 
filler, adhesion, adhesive joint, microscopic adhesive joint 


ABSTRACT: It is hypothesized that mixtures of elastomers and active | 
fillers consist of a great number of microscopic particles of the 
solid filler bonded with rubber (adhesive joints). An attempt ts i 
made to substantLate the hypothesis by the following considerations: _ 
1) rubber can be reinforced only with fillers the strength and hard- 
ness of which are higher than those of the rubber; 2) carbon black 
reluforces only elastomeric (and not resinous) butadiene-styrene _ 
rubbers; 3) flocculation or adhesion of active filler particles re- 
sulting in the formation of a "carbon-black gel" plays an important 
role in the reinforcement of rubber; 4) phenomena of elastomer rein-~ 
forcement and phenomena of adhesion or bonding follow identical laws, 
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_RATEVSKTY, Vv Go; VOYUTSKIY, S.S.; LIVANOVA, I.V. 


Effect of the structuration of elastomers on their adhesion 
to fiber~forming polymers. Part 2: Effect od double bonds in 
side chain groups of molecules of elastomers. Vysokom.soed. 4 


no.33366-370 Mr '62. (MIRA 15:3) 


1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lomonosova i Nauchno-issledovatel'skiy institut rezinovoy 
promyshiennosti. 

(Elastomers )} (Adhesion) (Chemical bonds) 
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AUTHUCHS: Raj iy G., Voyutskiy, S. S., Livanova, I. VJ. 
z y d 
structuration of elastomers ox 
ming polymers. II. uffect of 


groups of elastomers 


Vysokomolekulyarnyye soyedineniya, v. 4, no. 3, 1942 


The effect of vulcanization on the strength of branched elast 
bind sulfur to the double yes of vinyl side groups is stuai 


s 


en the basis of CX'5 (S£3), CKO! (SKBM), and CKA(SKD) poly- 
rubbers containing vulcanization groups and 10 parts by volume 
were calendered on polycaprolactam (Perfiol “K-4 (PH-4)}) and 
hydrate cellulose films. Vulcanization was conducted at 134°C and 
C0 .85 kg/en on the drum vulcanizer "“Berstorf". (inen the potecubes: 
contain vinyl side groups, sulfur and also oxygen may add and influe 
the adhesion of elastomers, which was determined according to MOCT bees 53 
(cost 6766-54). Double bonds do not change the deszendence of exfoliation 
esistance on the vulcanization time. The maximum for SK3 is ~ 7 sin, 
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ained by a Ligher rate of solidification of the adhesive 
lower cohesional force of SKB. ‘The Rea ancuiees curve of 
SKB and SKB rubber cn the structuration degree (molecula 
of the chain link), after vileanigarven has a flatter drop 
orresponding curve for butyl rubber, butadiene styrene and butadiene 
cnitrile elastomers. In the vulcanization of butadiene elastomers, 
attaches to the double bonds of the principal and vinyl side 
forviing numerous suifurous groups with intramolecular interaction, 
o large, hardly mobile, aici te sections. The diffusion rate 
fore decreases at a MN, higher than that of elastomers with inter- 
ular sulfur addition only. ‘fhe structuration degree depends on the 
inks bound in the 1-2 position of elastomers. 4n increase in 
ints in the 1-2 position reduces the adhesive gtrenstn at 
the Gouble bonds in the side ups and the Ll ; 
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Rayevskiyy Me Gey Yoyutskiy, S. S., Livanova, I. Ve 

spfect of the structuration of elastomers on their adhesion 
to fibver-forming polymers. JII. effect of the type of 
vulcanization of rubbers on the change in strength of the 
adnesion bond 


YysoxomolekulyarnyJ® soyedineniya, V- 4, no. 5s 1962, 


ged (1) the vulcanization of 5-35 (SKB- -35r) 
tetramethyl thiuram Oia alone, and 
penueeenreT rubber in tne additional ‘ 
metels. Tne maximum strength of the 4 
ect earlier than with sulfur vulcanization. y 
eens rate or the rubbers snowed that the 
triuram vulcanizate (1) in the first 
tre sulfur vulcanizate (II). after long- 
unchanged with I and increased with Il. 
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fuses 


n of tne adhesion bond © 
readily than Il (Ir = 1050 g/om; I = 480 g/cm) 
structuration, after which the strength of 
i i ~~ 50,060 for II, and M, ate 65,000 for I. 


c max 
of the macromolecular bonds formed on vulcanization. 
a rigid than the -C-S_-C- ponds of 


confirms the effect 
c-S-C bonds of I are mor 
fiber-forming polymers is 
toward a lower degree of 


jea the effect of the- 
ychloroprene rubber 


f I is lower since I cif 
The maximum 


the adhesion bond 
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ds between rubber and 
and optimun adhesion is shifted 
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zinc and nagnesiua oxide on ngth of 
ween rubbers and fiber-forming polymers. The adhesion 


astomers with polycaprolactam and hydrate 

tne dependence of the strength of adhesion 
bonds on the yulcanization time by metal oxides. Here ,too, the optimum 
occurred at a shorter vulcanization time than with II. Since the 
adnesion strengtn reached & maximum at Mo ieee 17-7500 and decreased 
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Increasing the bonding strength of rubber 7 eae 
means of correcting the vulcanizing groupe (uth ee 
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Seng (Rubberized fabrics) 
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RAVEVSKIL, V.G.5 MAYZEIS, MAG. [deceased]; VOYUISKIY, S.S.; Prinimala 
a achastiye: SHTEYNBERG, 2.D. 


Binding strength between a rubber covering and & caracasse and 
its effect on some properties of rubberized materials. Kauch.i reZe 
21 no.2:17-23 F '@2. (40RA 15:2) 


1. Nauchno-issledovatel'skiy institut rezinovoy promyshiennosti. 
(Rubberized fabrics) (Adhesion) 
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Adhesive strength of rubber coatings on a anes ania 
as dependent on the rate of casing in cale nce spate 
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ACCESSION NR: AR4ON2249 §/0081/64 /000/008/S020/S020 
SOURCE: Ref. zh. Khimiya, Abs. 85102 


AUTHOR: Rayevskiy, Ve G.j Yegorov, Yee V.; Mikhlin, V. E.; Gui’, V- Ye.t 
Voyutokiy, S. S. ~~ 


TITLE: Influence of radiochemical cross-linking of elastomers on their adhesion 
to fiberforming polymers 


CITED SOURCE: Sb. Vy*sokomolekul. soyedineniya. Adgeziya polimerov. M., AN SSSR, 
1963, 89-93 


TOPIC TAGS: elastomer, adhesion, polymer, radiochemistry, radiation vulcanization 


: TRANSLATION: The change of durability of adhesion of elastomers SKS-30 ARM-15, SKN-26 
| and butyl rubber with polycaprolactam film during irradiation of samples by 4 flow 

, of accelerated electrons was examined. It was determined that the change of - 

- resistance to separation during irradiation js described by curves passing 

, through a maximum which corresponds to a definite integral. dose of irradiation. 
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, ACCESSION WR: AR4O422N9 
' 

' {Thus the character of the change in adhesion strength during radiation vulcanization’ 
does not differ qualitatively from that observed earlier for cases of thermal , 
vulcanization in the presence of vulcanizing agents. For samples with coatings 
of SKS-30 ARM~15 the dependence of the adhesion of this elastomer to polycaprolactam 
film was studied from the degree of its cross-linking during irradiation. The . 
Jatter was characterized by the length of the section of molecular chain (M.), 
included between two nodes of the space lattice. It was shewn that the limiting 
‘degree of cross-linking, after the achievement of which a drop of adhesion strength 
‘gets in, shifts under the influence of radiation in the direction of a smaller 
‘density of the lattice, as compared to that observed for thermal vulcanization in 
‘the presence of vulcanizing agents. This phenomenon is explained from the positions 
-of diffusion theory of adhesion. The presence of a limiting degree of cross-linking 
during radiation vulcanization was observed also on rubber-fabric materials based 
‘on capron fabric with a coating of Nairit and SKS-30 ARM-15 applied by facing the 
‘fabric on a calender. From authors' abstract. 
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ACCESSION NR: AR4040827 $/0088/64/000/005/E009/E010 
SOURCE: Ref. zh, Fizika, Abs. 5E61 


AUTHOR: Voyutskiy, S. S.; Rayevskiy, Vv. 


TITLE: Influence of the physical state of polymers on their adhesion 


CITED SOURCE: Sb. Vy*sokomolekul. soyedineniya, Adgeziya polimerov, M., 
AN SSSR, 1963, 128-133 


TOPIC TAGS: polymer, adhesion, polyethylene, elastomer, diffusion theory 


TRANSLATION: There is investigated with dependence of resistance to stratification 
P of compounds of polyethylene with elastomers of different chemical nature on the 
time of forming of a splice rt at room temperature and a temperature of fusing: 

of polyethylene of 120°C. During preparation of the splice, elements of the _ 
compound were placed in contact after achievement of the given temperature. It. 

is show that with an increase of 1, adhesion is increased. Increase of tempera 


- Card 1/2 
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reases the adhesion 40 - 70-fold. At 120°C » 


curves P —7r for ail elastomers have the form P = kr@(k and a — parameters). 


With increase of number of polar gr 
can attain practically zero values. 
view of the diffusion theory of adh 


oups in elastomers, adhesion decreases and 
The results are explained from the point of 
esion on the basis of the idea of local ! 


diffusion, introduced by the authors, explaining the formation of an adhesional) 
bond between polar and nonpolar polymers. ; yes aoe 
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_ RAYEVSKIY, V.G.; VOYUISKIY, S.S. 


Effect of structuration of elastomers on their adhesion to 
fiber-forming polymers. Part 4: Effect of prevulcanization of 
compounds on their adhesion to fiber-forming polymers. Vysokom. 
soed. 5 no.1:108-111 Ja '63. (MIRA 16:1) 


1. Moskovskiy institut tonkoy khimicheskoy tekhnologii im, M.V. 
Lomonosova 4 Nauchno-issledovatel'skly institut rezinovoy 
romyshlennosti, 

P (Elastomers) (Adhesion) (Polymers) 
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Adhesicn between pelymers a3 iniia:niad Ly their physical state. 
Dokl. AN SSSR 150 no.6:1296-1249 Je ‘63. (MIRA 16:8) 


1. Moskovskiy institut tonkoy knimicheskoy tekhnologii im. M.V. 

Lomonoscv+ 2 Problemnaya laboratoriya pererabotki i modifikatsii 

polimeroy Moskovskogo tekanolasieness OR zo instituta myasnoy i 

alleshnevy pounysniennosti. Pred .¢ akademikom S.S.Medvedevym, 
{Polyse:s! (Adhesion) 
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mas Goltdanskiy, Ve Le} Gul', V. Yee; Yegorov, Ye, Vo; Zil'berg, Ge Aes 
‘in, Ve Ey; Rayevakly, Ve Gs : 


Sees ean \ 
TITLE: A new radinchemtcal method EGU, PESRST LOE graft ers and their 
rossible uses for increasing the Bong perengch between rubber and fabric 


SOURCE: Khimicheskiye svoystva i modifikatsiya polimerov (Chemical properties 
and the modification of polymers); abornik statey. Moscow, Izd-vo Nauka, 1964, = 
3-12 Bs ' 


TOPIC TAGS: graft copolymer, bond strength, rubber fabric Inminate, neutron 
irradiation, polycaproamide, elastomer, polymer impregnation, Capron fabric 


ADGTRACT: Utilizing the localized effect of neutron irradiation, a new method 
sig developed for obtaining graft copolymers; this was based on the irradiation 
of emulsions containing both polymer components and a lithiuwa (boron) compound by 
a flow of thermal neutrons. The graft copolymers tested were obtained by irradi- 7°. 
ation, in a nuclear reactor, of emulsions made from a mixture of polycaproamide : 
in forme acid, containing a Li compound, with solutions of elastomers in o-xylenq * 
Infrared spectra showed the presence of a radiochemical interaction between the Te 
sjastaner molecules and. polycaproamide with the formation of a graft copolymer, 3 
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L h0910-45 
ACCESSLOWU NR: AT40439836 ra 
Tne compos{tion of the resin mixture is tabulated. The resin coating was 0.2 
O,02 sea thick. The vulcanized sacnples were tested on a Sciopper apparatus. 
Tabulated data show that impregnatLlon of Capron!tabric with a non-irr: adiated 
saulseton decreases the bond strength between rubber and fabric by 30-404, due to 
i deccease in the mechanical adheston and the Low coliestive aerencth of the ad- 
hensive, The use of the impreknating solution containing pratt copolymer. increases ’ 
che hond strength by 45-604 as compared to the initial value, By combining in- 
nation of the fabric wlth a solution of epoxyamide resin (No, 89) and impreg- 
on with a solution of an clastomer and a graft copolymer, the bond strength 
con the rubber and the fabric was almost doubled as compared to the strength 
obtained by impregnating only with epoxyamide, and increased four tines as compar- 
ed to materials based on nonimpregnated Capron fabric, Other modifications of the 
method o£ localized neutron irradiation permit the bond strength to be increased 
to 4,1 ks/em, this value being limited by the cohesion of the rubber coating. 
Tals variant of the method will be described in a subsequent publication, Orig. 
art. has: 1 £igure and 3 tables, 
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ft, 43 S0V/153-58-5-19/26 
AUTHORS: Ye fe., Faynberg, R. Yas, Mayzei'ls, Me Ge, 


G., Sintkova, KM. I. 


TITLE: 3ice-Chemical Characteristics of the Wetting Process of 
¢ Meroe? With Solutions of High-Molecular Compounds 
S chinicheskiye kharakteristiki protsessov smachi- 
[iinykh materialov rastvorami vysokomolekulyarnykh 
PSRIODICAL: aircon ae +yssnikh uchebnykh zavedeniy. Khimiya i khimicheskay* 
wektnsingiye, 1958, Nr S, pp 114-119 (USSR) 
ABSTRACT: The mechanism of the interactions of the processes mentioned 
tn the title is of scientific and practical interest. The 
appiication of rubber glues on a textile basis in the production 
cof gummed tissues can serve as example. As the wetting re- 
cresents the first elementary interaction process therein, it 
can exert essential influence on the characteristics of adhesios 
The dapendence of the wetting upon the nature and the structure 
of “he glues and the textile materials must therefore be studied. 
Apparently the value @ cannot supply any clear characteristic 
feature cf the adhesion to Logins in the case of glue (just 
Cari 1/3 &S lntex, Refs i, 2). On the other hand, the auth-rs ve- 
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A Physico-Chemical Characteristics of the wetting Proces® of Textil- 


Materials With Solutions of High-Molecular Compounds 


aracteristic 
the angle @ 
ad the method cf 
@ of the wetting 
screens 


garded it 28s possible to determine such a ch 

feature by studying the variation 

respect to time. For this purp 

the indirect measurement of the ex 

on an enlarged picture of the drop pro 

It could be proved ‘that 1) the variati he 

curves of the gaid angle reflects 

taking place during the interaction ° 
e evaporatio 

4) besides these 

); 2) It was proved 


these processes are the soaking and th 
saturated with evaporated solvents (Figs 1; 
processes in an unsaturased room (Figs 3, 9)3 


@ increase with the viscosity cf 
soaking 


re 


thet the pegiduai vaiues of 
the glue, whereas the total velocity of the processes; 
and deliquescence, decrease. 3) The kinetic parameter Tiay 


4¢ is the perioe of time within which the drop haz 

ie state. This parameter is a criterion of the 
glity of various textiles to rubber giue 

6 and 1920, giass cloth 
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sov/153-58-5-19/28 
I. Physicce-Chemical Characteristics cf the Wetting Process of Textile 
Materials With Solutions of High-Molecular Compounds 


EBSTBO 31) 4) Inspite of the decrease in viscosity m and of the 
surface tensicn ¢ the addition of polar admixtures slows down 
the decrease of the external angle with time and increases the 
valua of Tax 5) The adhesion characteristics of the glue- 
tinsue systems investigated ware determined. They are in good 
eorrelation with the watting parameters © and Toy? 6) It was 


found possible tu predetermine the interaction character of the 
glue #ith the textile base as well as the binding strength 

of these elements in finished constructions of gummed cloths by 
means of the degree and the variation character of the para- 
meters O and + » There are 8 figures, 3 tables, and 6 Soviet 
references. a 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy:- tekhnologii i nauchno 
issledovatel'skiy institut rezinovoy promyshlennosti (Moscow 
Institute for Fine Chemical Technology and Scientific Research 
Institute for Rubber Industry} 
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AUSHORS: iayzel's, Wi. G; Rayevskiy, V- %; Parshina, Tee sete 
TITLE: Butyl Rubber (Butilcaucniux). Le” The Principles of Sstab- 


lishing an Economical Technology for the Production of 
Rubber Products Based on Butyl Rubber (Printsipy postro- 
yenlya racsional’ noy texhnologii proizvodstva rezinovysn 
teichniches'cilch jadelly na osnove butilkauchu'ca ) 


PERIODICAL: Kauchu i Rezina, 1953, Hr 10, pp 11 - 15 (ussa) 


ABSTRACT: During investigations of the above principles, outyl rubover 
tpt with a molecular weight of 29,000 was tested. Plasti- 
cisation of butyl rudder vas found to ve ineffective ve- 

cause of the high degree of saturation of the rubber which 
may cause destructive oxidation. Several processes, 

such as mixing, refinins, calendering and spraying can 

be carried out at inoreased temperatures. Investigations 
on the properties of butyl ruoobver mixtures showed that the 
joad required for cee deformation decreases sharply at 
Ancreasing temperacures Pig.1). On comparing the tempera= 
tyre dependence and changes of the elastic properties of 
analossrous mixtures of butyl rubber, and 2 numoer of other 
industrial polymers, it 748 found that the deformation of 
outyl rubber, within a given temperature interval, is 

Gard 1/5 characterised by the load and the reducing properties of 
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Butyl Rubber (Bntilkavchu). 1. The Principles of Establishing an 
Beonomical Technology for the Production of ubver Products Based on 
Butyl Rubber 
the mixtures (Pigs- 1 ant 2), Mixing tests were carried out 
on outyl rubber coatings and adhesives containing larger 
and smaller amounts of fillers. This process could be 
carried out when the temperature of the rollers equals 
75 - 25°05. Table 1 gives data on the enerey consumptlon 
during vhe preparation of various rubber mixtures nob 
containins fillers. The optimum temperature at the 
besinning of the mixins orocess was founi to be of tne 
order of 100°C with subsequent increase of the temoera- 
ture to 120 -130°C. Sulphur and thiuram is led onto 
the rollers. [iixtures containins 753 carbon black could 
be prepared in 8 - 10 minutes. he mixtures could be 
homogenised and purified by refining and strsining; 
> they could easily de calendered. The addition of steare 
in is recomended t> improve calendering. The optimum 
temperatures of calendering were: temperature of the 
top roller 30 - 12099, of the midijle roller 90 = 110°%9 
and of the vottom roller 30 - 100°C. The adiition of 
card 2/5 *illers, such as 10 - 15;7 of a taleua mixture, also 
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improves coniitions of calendering, and imparts to tne 
coating, 2 smooth surface. The temperature conditions 

of the rollers should be slightly changed to 90 - 120°C 
on the top roller, 50 - 80°C on the middle roller and 

70 - 100°G on the bottom roller. The temperature of 
calendering influences the bond strength of the rubber 
mixtuce (Fig.3). Spraying and stralning of mixtures based 
on butyl rubber is only possible at high temperatures. 
The mixtures show a tendency to sedimentation. Wixtures 
not containing any fillers have 65 - 85% sediments accor- 
ding to the type of rubber used. Light fillers such as 
powdered silica gel, titanium white, calcium silicate 

and chalk or carbon fillers decrease the amount of de- 
posits and improve the surface. The addition of plasti- 
cisers improvesconditions of soraying. Adhesives based 
on butyl rubber can easily be prepared because butyl 
ruber shovs s00d solubility in aromatic hydrocarbons, 
and also in petroleum ether. A graph shows the effect cf 
the treatment of textiles and the streneth of the bond 
of calendered substinces (Fig.5). Butyl rubber adhesives 
cannot be mixed with adhesives based on other polymers 
because butyl rubber cannot be vyulcanised in the presence 
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of unsaturated compounds. The time required for vulcan- 

ising mixtures biased on vutyl rubber can be sho -tened 

from 45 to 50 minutes to 15 minutes When increzsins the 

vuleanisation temps rature from 145 to 159°C (Fie .6). 

The stren th of the butyl rmbber vulcanisates and other 

polymers is affected by the vulcanisation temperature 

(Fi:.7). A shorter tine of vulcanisaticn can also be 

achieved by increasing the unsatvration of the butyl rubber. 

Hich quality rubberised substances are ohtained by vul- 

canisation. The contin.ous vulcaniser "Barstorf was 

vsed in these eXperiments. Optimum conditions cf vulcani- 

sation of rubberised substinces based on putyl rudvoer 

are tabulated (Table 2). Optimum conditions for moulded 
Card 4/5 articles from butyl rubber are listed. There are 
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Wayzel's, M. G; Rayerskly, vy. G. and Parshina, Ye. A. 


Butyl Rubber (Butilkauchuk). Priveiples of Formlating 
Effective Comepesitions of Rubber Mixtures (Printsipy 
postroyeniya ratatonal'ncy retseptury rezinovykh smesey ) 


Kaucnuk 1 Rezina, 1959, Nr 12, pp 3 - 8 (USSR) 


At present, three types of butyl rubber (A, B and ©) are 
used in industry which differ by their molecular weights 
(a) not less than 40,000, (B) not less than 35,000 and 

(C) not less than 30,000. The technological, as weli as 
physicc-mechanical characteristics of vulcanisates (strength, 
relative and residual elongation, wear and tear resistance, 
and adhesive properties) depend on the molecular weight. 
The various uses of these three types of butyl rubber are 
described. Investigations showed that the bond strength 
of rubbers intreases with decreasing molecular weight of 
the butyl rubber. This data agrees with the contemporary 
theory on theadhesion of high polymers according to which 
the bond strength of polymeric material depends cn the 
diffusion of the terminal parts of the molecular chains 
(Refo1}. Various types of vulcanisation agents were 
tested and the rhysico-mechanical characteristics of the 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444410008-5" 


ee FOR RELEASE: 06/ 15/2000 CIA-RDP86-00513R001444410008-5 


SOLER A edict Let eee = i 
Lr 8 1% oi idict Let PERT Sere pot scenes tape ras RE 5 
vee ae en . = oN 2 ES OEE ISS CE RRET SSS Rs PES AEE ROR SR ie ee 


— oe 1 Sere ee 


Sins aS iS 


$0V/138-58~12-2/17 
Butyl Rubber» Prinsiples of Formulating Effective Compositions of 
‘Rubber Mixtures 


butyl rubber vulcanisates, containing an optimal vul- 
canisation group and vulcanised at different tempera~ 
tures, are shown in Pig.1l. The most suitavle mixture 
was: sulphur 1%,thiacam 1.3% and captax 1h. A further 
increase in the amount of accelerator is not permissidle 
because migration occurs. The effect of various fillers 
on the mechanical properties and thermal stability of 
vulcanisates was investigated. Butyl rubber is a crystal- 
line polymer and, therefore, the introduction of active 
fillers does not insrease the strength of the vulcanisates. 
The addition of fillers increases some of the physico- 
mechanical characteristics of the vulcanisates and their 
stability to ageing and to aggressive media, and algo 
ensures the required quality. The addition of furnase 
and lamp black decreases their break resistance, but 
tnoveaces to a slight degree their tear resistance. 
Carbon blacks increase resistance to ageing, hardness 
and elasticity. Powdered silica gel, kaolin and 
titanium dioxide are most gatisfactory as fillers. 
Table 1: data on the characteristic influence of @ num-~- 
Card 2/6 ber of light fillers on the basic physico-mechanisal 
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characteristics of outyl rubber C. 

high degree of gaturation and, therefore, 

of less importance during the formation of th 

of the vulcanisate than in other unsaturated rubbers. 
thermo-stability of the rubber is increased when 50 ~ 60/ 

of gas channel lack (Fig.2) is added. Relevant tests, | 
were carried out in the temperature interval from +25 C to 
150°C. The tear and break resistance are also increased 
(Pig.3)- The addition of white fillers increases the therwal 


stability, but to a much lesser degrtee- All these fillers 
decrease the frost resistance of vyulcanisates.- The coef- 


ficient of froat resistance at -45° Lies between 0-28 tc 

0.32. Fillers 2130 influence the resistance of the vul- 

sanisates to ageing. Table 2: data on the vhacteristic 

ageing of yuleanisates containing 30% channel black at 

120 - 150°C; Fig.4: effect of the content of channel 

black on changes in the strength of ~ulcanisates during 
Card 3/6 ageing at 150°%. It was also found that fillers such 

as lamp black, powdered silica gel and chalk do not affect 

the light and heat ageing of butyl ribber. Tests were 
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Batyl Wisber. Principles cf Formnlating Effective Compositions of 
aubber Mixtures 


of pigments which are to be added to the mixtures. 
There are 4 Tables, 4 Figures and 6 References: 2 
Enclish and 4 Soviet. 
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AUTHORS: Gul!, V. Ye., Faynberg, R- Yaes $0V/153-2-2-24/31 


Mayzel's, UM. Gey Rayevskiy, V. G. 
a 


TITLE: Physico-chemical Characteristics of the Interaction Processes 
of Polymer Materials With Solutions of High-molecular Conm- 

pounds (Fiziko-khimicheskiye kharakteristiki protsessov vzai- 
modeystviya polimernykh materialov 8 rastvorami vysoko- 
molekulyarnykh soyedineniy). II. On the Effect of the Nature 
of Textile Materials on Their Interaction With Rubber Glues 
(II. Vliyaniye prirody tekstil'nykh materialov na ikh vzai- 
modeystviye s rezinovymi kleyamt ) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimiches- 
kaya tekhnologiya, 1959, Vol 2, Nr 2») Pp 270-273 (USSR) 


ABSTRACT: The application of a rubber-glue-coating on a textile layer, 
during the production of rubber-impregnated textiles, forms 

a practical example for the interaction mentioned in the 
title. The total impression of the kinetic curves which 
characterize the change of the boundary-angle © with the 
time, reflects the totality of the processes between the 
rubber-glue (= latex dissolved in petrol), which occur 
between this glue, and the textile base (Ref 1). The 
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Physico-chemical Characteristics of the Interaction sov/153-2-2-24/31 
Processes of Polymer Materials With Solutions of High-molecular Compounds. 
Il. On the Effect of the Nature of Textile Materials on Their Interaction 
With Rubber Glues 


character of this interaction can be predicted, and the 
relative strength of their bonding can further be estimated 
from the degree and character of the change of the kinetic 
parameters © and Thy: In spite of the slight adhesion of 


several types of artificial fibres (polyamide-, glass~-, vis- 
cose-fibres) in relation to the rubber coatings, the use of 
textile fibres on this base is often very appropriate. Their 
advantages are among others: high mechanical indices, resist- 
ance against aging, good rot-preventing properties. Appar- 
ently it is possible, by combining fibres of varying chemical 
nature, to produce textiles which have the required complex 
of technical properties. The following combined textiles 

were investigated: a) glass-cotton, b) glass-kapron, and c) 
glass-viscose fibre. The following compositions served as 

a glue: (parts by weight) rubber 100, sulphur 4, magne sium- 
oxide 5, neozone D 1 part. The wetting processes were 
estimated by direct measurement of the boundary angle on an 
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enlarged photography of the drop (Ref 1). The Thay values 
were determined on stationary sectors of the transformation 
curves of the wetting angle in connection with the time. On 
the basis of the results, the authors arrive at the following 
conclusions: 4) By puildin xti aterials from fibres 
of various chenical nature, it i le to alter the 
wetting-characteristics through rubber-glues in @ required 
direction. 2) The jntroduction of cotton-fibres in textiles 
of synthetic or artificial fibres (glass-, polyamide-, vis- 
cose-, and other fibres) enables improving their wetting- 
property considerably (Figs 1-3). 3) The investigated 
textiles are placed in the following order, according to the 
reaction-intensity with rubber glues, 4s well as to the Tax 


values: glass-cotton > glass-kapron > glass-viscose- For the 
Tay value, this order is valid for all viscosity values. 
4) For combined textiles or those which consist of a single 
Card 3/4 type of fibre, the impregnation-spilling processes develop 
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Il. On the Effect of the Nature of Textile Materials on Their Interaction 
With Rubber Glues 


more intensively in a space saturated by the solvent. 5) The 
viscosity-increase of the glue slows down the processes 
mentioned under Nr 4. 6) The higher the glue-viscosity, the 
higher the range of the values of the wetting angle of the 
respective materials. 7) The v max value (the time interval 


within which the system textile-glue attains a quasi-equilib- 
rium state) is determined by the nature of the fibre of the 
combined textile. There are 3 figures, 1 table, and 1 Soviet 
reference. 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii i Nauchno- 
issledovatel'skiy institut rezinovoy promyshlennosti (Moscow 
Institute of Fine Chemical Technology and Scientific Research 
Institute of the Rubber Industry) 


SUBMITTED: March 15, 1958 
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Methods of Increasing the Strength of Cohesion Betwesn. Rubber and Fabric in the 
Process of Calendering 


as filler (25 weight parts to 100 weight parts of rubber), ‘The thickness of the 

coating was 0.35 + 0,002 mm. To increase the bond stability between rubber and 

fabric, some samples were soaked in 3% aqueous solution of epoxyamine resin No.89, 

a product of condensation of epichlorohydrine and metaphenylene-dlamine, Graph 1 

shows to what extent adhesion of natural rubber and synthetic rubber (polysoprene) “ 


on 
e,. 
or 
y 


to fabric depends on the temperature during calendering. In the temperature range 
investigated natural rubber showed better adhesion than synthetic rubber, Between 

90 and msipeoneideratl of rubber declines, Soaking the textile carcass in epoxy- 
amine resinywtonsiderably strengthens::*adhesion to fabric of both natural and synthetic 
rubbers, Graph 2 shows the degree of plasticity of the different rubber compounds; 
Plasticity contributes to deeper penetration of rubber into the fabric, The strength 
of adhesion of piperylene rubber and SKB rubber to the textile carcass depends upon 
temperature during calendering (Graph 4), The same relationships are given for butyl 
rubber coating (Graph 5), SKS-30A, SKS-30-1, SKS-30# APM-15 and SKS-30 AM-33 (Graph 
6), SKN rubbers (Graph 7), butadiene-methyl-vinyl-pyridine rubber (Graph 8), The 
article comments on the results of the tests as shown on the graphs and determines 
the best temperatures to be selected for each compound in the course of calendering, 
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Methods of Increasing the Strength of Cohesion Between Rubber and Fabric in the 
Process of Calendering 


with due consideration of the chemical properties of each fabric, Generally speaking, 

the strength of adhesion improves with the increase of temperature in the course of 
calerndering, All rubbers investigated adhere most stably to cotten fabrics, where- 

as the adhesion to chemical fibers is less strong, The article deals also with the a 
effects of additional ingredients in rubber compounds, such as oil and epoxyamine 

resin, on plasto-elastic properties and adhesion, There are 8 graphs, 1 table and 

13 references: 12 Soviet and 1 English. 
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TEXT: The article deals with the aspects of applying glass fabrics to 
rubberized materials. Glass fibers have the following advantages: high tear- 
-resistance, high stability coefficient, low hygroscopicity, good dielectric 
properties, comparatively high stability against the action of chemicals, 
resistance against microorganisms and bacteria (Ref.1). The Soviet industry 
manufactures the following grades of glass fabrics: (Table 1), 3 (E)electro- 
-insulating (non-alkaline), A (A) aviation, AC (AS) special aviation, 
T (7) textolite (non-alkaline). The E and T grades are used for the pro- 

. duction of rubberized materials, the thickness of the E-based material being 
O.l-mm. The E-0.1 type of glass fabrics yields zatvrials with a low weight 
and a sufficient mechanical stability. The adhesive material should be 
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applied to the glass fabrics at a lower rate than that used in cotton fabrics 

(up to 12 - 14 m/min) using adhesive materials of lesser concentration due x 
to the lower moistening ability of the glass fabrics with the rubber adhe- 
sive materials (Ref.4). The optimum concentrations of adhesives for the 
following rubbers are: CKC-30 (SKS)-1.0:2.5-1.023.05 SKS-30 APM-15 (ARM)-2.0 :2.0- 
-1.0:2.53 SKS-30~1.0:3.0-1.0: 3.5; butyl rubber-1.0:1.7-1.0:2.2, nairite- 
-1.0:2.0-1.0:2.5. Table 3 lists the optimum temperatures for lining glass 
fabrics with rubber based on various raw rubbers. The smearing rate of the 
glass fabrics can reach 35-40 m/min depending on the mixture composition. 

, For vulcanization a minimum of moisture is recommended, since the latter and 
vapor have a negative effect on the mechanical properties of the glass fibers 
Drumtype vulcanizers of the "Ber-torf" type with an electric heater should 
be used where the vulcanization is conducted at a temperature of 200°C if the 
glass fabs materials must have a smooth surface and maximum stability of ad- 
hesion. The authors point out that it is necessary to thoroughly dry the glass 
fabric before applying the rubber coating. The removal of the lubricant 
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must be the final operation of industrial manufacturing of glass fabrics. 

The optimum vulcanization of the rubber-~fabric material is determined by the 
required degree of vulcanization of the rubber coating. An increase in the 
vulcanization period reduces the quality of the coating and the strength of 
adhesion to theglass fabrics. The most effective method for increasing the 
strength of adhesion is the modification of the rubber-fabric boundary layer 
by impregnating the fabric with adhesives. The effect of the impregnation 

of the glass fabrics with synthetic resins of various types on the adhesion 
was studied using: Methylolpolyamide (f3-2/10 - PFE-2/10), polyamide-epoxy 
(13M-2 - PEM-2), epoxy (89-5 - ED-5), epoxyamine (No.89), melamino-polyamide 
(n¢M-12 - PFM-12) and urea-formaldehyde resin (M+ -MFF). Table 4 shows that 
the type of rubber in the coating has a significant effect on the strength 

of adhesion withthe glass fabrics. The strength of the rubber-fabric materials X 
is determined by the corresponding characteristics of the glass fabrics. eN 
The technological process, the rubber composition and the type of raw rubbe1 
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in the coating are to be taken into account. The mechanical properties of 
the rubberized material based on E-O.1 prior to vulcanization have the 
following values: Stability of the strip along the base and the weft - 65 kg 
/25-mm strip, tear resistance along the base ~ 7.8 kg; along the weft - 7-5 
kg, elongation along the base - 4.2% and along the weft - 4.8 %. Materials 
based on glass fabrics are said to have a high aging resistance. By apply- 
ing a coating of butyl rubber polymers, materials are obtained which can be 
used for lengthy periods at temperatures of 150 - 180°C. These materials 
have also a high stability under conditions of natural aging. Glass fabrics 
are stable to heat and light, but the combined action of these factors 
causes structural changes of the rubber. Glass fabric materials depend on 
the nature of the medium in which these materials are applied (Table 7). 
They are characterized by a low stability to repeated deformations which is 
explained by the high friction coefficient and the poor pond between the 
fibers. The durability in repeated deformations increases 3 - 4  vimes when 
a coating is applied. The greatest wear resistance is noted in meterials 
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covered with butadiene-nitrile, butadiene-styrene, carboxylic and methyl- 
vinylpyridine rubbers. The introduction of fillers in optimum quantities 
(carbon and powdered silica gel, graphite, titanium peroxide, talcum, etc.) 
raises this figure. A sharp increase in the wear resistance is also 

reached by using preliminary impregnation of the glass fabric with a solu- 
tion of epoxyamine resin No.89. The gas permeability of the rubberized 
material depends on the bond of the elements which form it and the monoli- 
thic properties of the structure on the whole. The electro-conductivity of 
the glass fiber is increased by an increase in the alkaline metal oxide 
content. The non-alkaline type of glass fabrics has the best dielectric 
properties. The latter can be changed in the required direction by applying 
a rubber coating. For refractory rubberized materials made of glass fibers 
the proper selection of the rubber coating composition is important. The 
best results are achieved with coatings based on polychloroprene rubber mA 
containing antipyrenes in combination with fillers inert to the action of 
fire. Ammonium, borax, boracic acid, phosphoric acid, salts, etc., are 
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used as the antipyrenes. For coatings applied on the glass fabrics antimony 
trioxide (3 - 10 wep.) with chlorinated pareffin(5-10 wep.) is recommended. 
Kaoline, alumim:a hydroxide and talcum can te used as fillers. Refractory 
materials cu-~ be obtained by applying 4 nairite coating on glass fabrics con- 


taining a combination of antipyrene and kaoline. Glass fabrics increase the 


field of application of rubberized structural materials, especially in the 
production of articles with high mechanical indices, stability to aggressive 
media, heat, fire and with dielectric stability. There are 8 tables and 

8 Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) 


Table 1; The main characteristics of fabrics made of glass fibers. “4 Grade 
of glass fiber; (2) Thickness mm; (3) Weight of 1 m2, g; «4) Density, number 
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Table 2: Lamination work of the adhesive film based on NR from glass and 
cotton fabrics. ‘1 Type of fabric; (2 Beer's Adhesion, g/cm; (J; Lamina- 
tion work, erg/cem?; .2 Glass fabric E-C.1; -b) Percal A. 
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175415 (24,62:6)-10* 
250+-7 (42 ,9+-7)-10* 
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fable 3: Optimun temperature conditions ef covering glass fabrics on the 


~ 


calender. ll. Type of rubber in the coating; 2 Temperature of the calender 
rollers, °C; 3° Upper; ‘f@ Middle; (5, Lower. 
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